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PYRISULFON 


(Disodium  5-aminopyridyl-2,  4! -aminophenyl-sulf one-dig lucosesulfonate) 

SOURCE:  Tokyo,  Japan 

IMPORTANCE:  Not  previously  reported.  A  soluble  synthetic  organic 
sulfone  which  is  the  mono-yridyl  analogue  of  the  American 
product,  Promin,  and  is  intended  for  use  in  tuberculosis  and 
malaria.  No  identical  chemical  is  listed  in  available  stand¬ 
ard  American  references, 

DESCRIPTION:  Ten  amber-colored  ampuls  containing  approximately 

ten  cc,  of  a  clear  solution  are  enclosed  in  a  cardboard  box. 

SUMMARY  OF  GENERAL  INFORMATION:  \ 

Chemically,  Pyrisulfon  is  the  disodium  salt  of  5-aminopyridyl- 
2,  4* -aminophenyl-sulfone-diglucosesulfonate  with  the  follow¬ 
ing  structural  formula: 
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v7  ,  , 

NH-CH-(CHOH)  -CH  OH 


4  2 


SO^Na 


The  pure  chemical  is  described  as  a  hygroscopic,  white 
powder  which  is  soluble  in  water  but  insoluble  in  -other  and 


alcohol 
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Pyrisulfon  base  (5-aminopyridyl-2,  4*-aminophenylsulfone) 
has  been  employed  in  experimental  pneumonia  (types  I,  II, 
and  III)  in  animals  under  the  name  of  Pyridinin.  It  is  claim¬ 
ed  that  the  response,  with  fewer  secondary  reactions,  was 

more  favorable  than  that  obtained  from  sulfathiazole  and  sul- 
fapyridine,  Mention  is  also  made  that  the  base  has  been  em- 
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plpyed  for  tubercular  patients,  that  it  is  an  excellent  anti¬ 
pyretic,  but  details  are  lacking, 

Pyrisulfon  is  recommended  for  tuberculosis  and  malaria, 
and  the  initial  oral,  maintenance  oral  and  intravenous  doses 
are  recorded,.  The  minimum  lethal  dose  of  Pyrisulfon  for  mice 
is  given  as  160  mg,  as  compared  to  100  mg,  for  Promin;  great¬ 
er  toxicological  safety  is  thus  claimed, 

A  translation  of  the  literature  enclosed  with  Pyrisulfon 

/ 

is  part  of  this  report  and  includes  its  chemistry  and  des¬ 
cription,  cautions,  indications,  dosage  and  manufacturer. 
Additional  literature  furnished  by  the  manufacturer  has  also 
been  translated  and  included  in  this  report  thereby  furnish¬ 
ing  some  information  on  certain  pharmacological  and  toxicol¬ 
ogical  tests,  as  well  as  an  outline  of  the  method  of  synthe¬ 
sis 

In  view  of  the  tremcixlous  number  of  sulfonamide  and 
sulfone  compounds  which  have  been  synthesized  and  pharmacol¬ 
ogically  investigated  in  recent  years,  evaluation  of  this  pro¬ 
duct  can  be  made  only  after  a  literature  search  in  the  zone  of 
the  interior. 
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PHOTOGRAPHS: 


Figure  1  -  Closed  package  of  Pyrisulfon 

Figure  2  -  Open  package  of  Pyrisulfon 

Figure  3  -  Pyrisulfon  literature 

Figure  4  -  Pyrisulfon  literature 

Figure  5  -  Pyrisulfon  literature 

Figure  6  -  Pyrisulfon  literature 

Figure  7  -  Additional  Pyrisulfon  literature 

Figure  S  -  Additional  Pyrisulfon  literature 
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Figure  9  -  Additional  Pyrisulfon  literature 
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Figure  10  -  Additional  Pyrisulfon  literature 
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"igure  3  -  Pyrisulfon  literature  (rage  1) 
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Figure  h  —  Pyri sulfon  literature  continued  (x 
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Figure  5  -  Pyri sulfon  literature  continued  (page  3} 
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Figure  6  -  Pyrisulfon  literature  continued  (page  4) 
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Figure  7  -  Additi6nai  Pvrisulfon  Literature 


1*1  Wi  *1  £  &  1  EEf  Hfl  ft  #  a  It#  Rfl  f*J  Kiia-f  h  fr 

4ft  »f. 

ifth it*vO  a'MWM  J 

^SppUyCsxJftn  »  m  *  2  ff *  '*  ^AtffilL«r£- 

^  #  3  « »c  sf  *  *  i7i  Mr  -&  s  it  m  i  -  >  •  ■  ai 

»  rr  »  ift  ft  41 S$  ft  (*  w flR  &  k.  ft *■  * 

.Lft'JSSKIjStti  tf  ^  <7)  to  t>  o 

x*  #  f£  a  ff  (/)  £&•  ft  W. 

suJftrn  3t4i#  2  «  w  $&:*:  & 

2  ’  p^t/7  ^  <’^*v»|^"-i^<,n''^  qj  S'  • 

-  ^  siivho ***{?*' ($. 

/U.VITV0  j?u  xicb^C  — ^3;  £/- 


t  b  fc  m  -fc  a  i»  V  flg  ft  tc  ft  -a-  7,  &  *  .#  h  . 
,3 .  $•[#»* T*  J»  M  #  «  lift 

i  fi§  k  L  T  '1  t{Cn%  jjf  $£  Hi  V  7K  ~T 

*>  ®  M  ®  k  L  Tit  1  JS  ^  I||k  £f  -r  &  ®  3gf  £ 
L  $'  h  ~f  L  "C  ^  ?>  co  IP:  >  tk 


**■  19 


o 


»  J 

Figure  8-  Additional-  P^risulfon  Literature 
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Figure  9-  Additional  Pyrisulfon  Literature 
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Figure  10-  Additional  Pyrisulfon  Literature 
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Translation  of  Accompanying  Literature 
PYRISULFQN 


General: 

Since  Trefouel,  Nitti  and  Bouvet  proved  that  only  "para” 
sulfonamindes  are  chemotherapeutically  active,  many  such  deri¬ 
vatives  have  been  synthesized.  In  1937,  Buttle  and  Fourneau 
discovered  that  "diphenyl  sulfone"  derivatives 


are  far  more  powerful  than  sulfonamide  derivatives.  It  is  be¬ 
lieved  that  the  sulfone  (  -SC^-  )  radical  is  the  active  part 
pf  the  diphenyl  sulfone  derivatives,  just  as  the  sulf amide 
radical  (  -  SO  NH  )  is  the  active  part  of  the  sulfonamides. 

In  Japan,  Dr,  Morisawa,  working  independently  from  Buttle 
and  Fourneau,  paid  special  attention  to  pyridine-sulfone  and 
completed  many  such  synthetics  by  1937,  Among  these  was  5- 
aminopyridyl-(2)  -4*  aminophenyl  sulfone, 


which  he  called  "Pyryd.inin",  Tests  proved  that  animals  infect-  ' 
ed  with  types  I,  II,  and  III  pneumococci  responded  more  favor¬ 
ably  with  this  compound  and  showed  less  secondary  action  was 
noticed  in  comparison  with  sulfathiazole  and  sulfapyridine, 
(Sanitary  Laboratory  Report  No,  56,  Tokyo  Medical  Affairs  New 
Magazine  No,  3187  by  Dr,  Asaichiro  Akiba) • 

The  clinical  value  of  this  drug  has  been  proved  by  Dr, 

Soichi  Shiozawa,  an  assistant  professor  at  Tokyo  Imperial  Uni¬ 
versity,  and  by  Dr,  Yoshio  Kato,  professor  of  the  Tokyo  Charity 
Association  Medical  College, 

In  the  United  States,  Hinshaw  and  Feldman  (1941)  developed 
p-p!-diamino-diphenyl-sulf one-diglucose-sulfonate  sodium  and 
called  it  promin,  Beavers,  inoculated  with  tuberculosis,  were 
the  test  animals  and  good  results  were  obtained  by  treatment  with 
promin,  (cf.  Journal  American  Medical  Association  1941) •  Mayo 
and  followers  are  now  carrying  on  clinical  experiments  but  at 
the  present  time  too  limited  tests  have  been  carried  out  for 
accurate  conclusions,. 

Then,  Dr0  Kiyoshi  Morisawa  succeeded  in  synthesizing  5- 
amino-pyridyl-(2)  -  4*  arainophenyl-sulf one-diglucose  sodium 

(QipH-(CKQH) , -CH-SO  Na-Nh-C  NH  -SO  -C.H  -NH-CHSO  Na-(CHOH)  -CH  OH) 
2  4  3  53264  3  .*4  2 

Dr,  Katto  also  used  "Pyryd.inin"  on  tubercular  patients  and 
reported  his  conclusions  in  the  Western  and  Eastern  Medical 
Science  Vol,  XI  No,  10,  October  1942, 


The  following  is  quoted  from  this  report:  . 

"Other  Antipyretics  were  not  effective  against  the  high 

fever  of  the  serious  tubercular  patient*  Then  I  used  "Pyrydinin" 
prescribing  from  la0  to  1,5  grams  of  it  every  day,  and  the  patient 
lost  the  fever  in  a  few  days.  Thus,  the  extraordinary  effect  of 
Pyrydinin  is  quite  surprising". 

While  the  promin  M.LaD,  (mouse  test)  is  100  mg.,  this  medi¬ 
cine  necessitates  the  use  of  160  mg«,  which  means  less  secondary 
reactions  are  present.  In  other  words,  promin  causes  anemia  when 
used  for  long  periods  such  as  are  needed  in  tubercular  medication. 

Description: 

The  formula  is  mentioned  aboveP  It  is  a  hygroscopic  white 
powder,  soluble  in  -water  but  insoluble  in  aether  or  alcohol, 
it  melts  at  69°  Gi 

Caution: 

Sulfates.,  sulfides,  silver  wsd  mercurial  salts,  and  aniline 
derivatives,  must  not  be  prescribed  with  this  medicine  since 
agranulocytosis  and  other  dangerous  reactions  will  occur*  Acids 
and  alkalies  cause  decomposition  of  this  medicine. 

Indications  and  dosages: 

Pyrisulfon  may  be  used  in  tuberculosis  of  various  parts  of 
the  body,  1.8  gm„  of  pyrisulfon  is  divided  into  four  doses  for 
the  first  day  of  treatment.  The  daily  dose  is  then  gradually  in¬ 
creased  to  3.2  to  4*0  gm,  and  is  given  in  four  doses.  If  intra¬ 
venous  injection  is  desired,  give  20%  of  this  amount  once  a  day. 

As  a  malaria  remedy,  give  four  equal  doses  totaling  from  4-8 
grams  daily.  Oral  medication  should  be  given  one  or  two  hours 
after  meals. 

Manufacturer: 

Yamanouchi  Pharmaceutical  Co.,  Ltd. 

No.  3,  2-Chome,  Kofune-cho, 

Nihonbashi-Ku,  Tokyo. 

Osaka  Branch 

No.  19,  5-Chome,  Koraibashi,  Higashi-Xu,  Osaka. 

Taihoku  Branch,  Peipin  Branch,  Kwantang  Branch, 

Hongkong  Branch. 

Tokyo  Laboratory  of, the  Yamanouchi  Pharmaceutical  Co., 

No.  3S,  Kanasuke'»cho,  Hongo-Ku,  Tokyo, 

Manchuria  Yamanouchi  Pharmaceutical  Co. , 

No,  2,  Kobai-cho.  Yamato-KUj  Hoten  City 

Shanghai  Yamanouchi  Pharmaceutical  Co. , 

No.  263,  Bailaohui-Lu,  Shanghai 


TRANSLATION  OF  ADDITIONAL  DATA  AS  SUPPLIED  BY  MANUFACTURER 


PYRISULFON 

(Summary  of  the  toxicity  and  effects  of 
Diamino  pyridyl  phenylsulfone) 


A  summary  of  the  results  derived  after  testing  the  effect  of 
the  two  types  of  Di pyridyl  sulfone  derivatives  and  two  types  of 
Pyridyl  phenylsulfone  derivatives  against  pneumococcus  Types  I,  II, 

III  and  hemolytic  streptococcus  infection  follows, 

1,  The  effects  of  two  types  of  Dipyridyl  sulfone  deriva.- 

tives  are  inferior  to  that  of  pyridyl  phenyl  sulfone, 

2,  Of  the  Pyridyl  phenylsulfones,  5-nitro  pyridyl- (2) -4 > 

-Nitro  phenylsulfone  (Dinitro  pyridyl  phenylsulfone) 
is  less  effective  against  pneumococcus  infection  than 
5~aminopyridyl-(2)  4* -amino  phenyl  sulfone  (Diamino 
pyridyl  phenylsulfone), 

3,  Although  Diamino  pyridyl  phenylsulfone  shows  a  super¬ 

ior  effect  against  pneumococcus  Type  I  and  II  than 
Sulfapyridine,  it  is  not  as  effective  against  Type  III 
and  its  effect  is  almost  identical  with  that  of  Sulfa- 
pyridine. 

4,  The  two  types  of  Dinitro  pyridyl  sulfone  and  Diamino 

pyridyl  phenylsulfone  are  more  effective  against 
streptococcus  infections  than  against  pneumococcus 
infections „  Their  degree  of  effectiveness  is  the  same 
as  that  of  Sulfanilamide  and  Diseptol  but  inferior  to 
that  of  Sulfapyridine,  < 

5,  When  administered  orally  to  a  mouse,  the  toxicity  of 

di nitro  pyridyl  phenylsulfone  is  less  than  that  of 
Sulfaniliamide  and.  +he  same  as  that  of  Sulfapyridine. 
In  contrast  to  this,  the  toxicity  of  diamino  pyridyl 
sulfone  is  greater  than  Sulfanilamide  but  less  than 
that  of  Prontosil  Rubrum, 

cf0  Report  of  Sanitary  Laboratory,  Vol.  56,  p,  12-18, 


SYNTHESIS  OF  PYRISULFON 
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Dissolve  the  pyridine  in  xylol  or  toluol  and  add  Sodamide  to  get 
2-aminopyrid *.ne.  Dissolve  this  .in  concentrated  sulfuric  acid  and  add 
fuming  sulfuric  acid**  in  a  cold  state  to  produce  nitro  amino  pyridine. 


Then  convert  this  by  adding  sulfuric  acid  and  heating  it.  Sep¬ 
arate  the  3-’ni.trc*»2-aiflinopyridine  by  steam  distillation  and  obtain 
the  5-nitro  2 -amino  pyridine.-.  Dissolve  this  in  sulfuric  acid,  dia- 
zotize  in  the  presence  of  sodium  sulfite,  boil  with  dilte  sulfuric 
acid,  and  obtain  p-nitro  2- oxy pyridine.  Add  PCl^  to  get  5-nitro-2 
chlorpyridiner  » 


Heat  this  with  Sodium  p-acet-aminobenzensulphinate  and  alcohol 

and  obtainp-acetaminophenyl-5-nitrp-pyridyl-sulfone  and  then  pro¬ 
duce  the  pyridyl-sulfone  by  reduction  and  hydrolysis, 

PREPARATION  OF  N-GLUCOSE  SULFONATE,*** 

Heat  and  dissolve  1  mol,  of  the  above  aminophenyl-amino-pyridine 
and  2  mol,  of  Glucose  in  alcohol,  distill  the  alcohol  and  obtain  the 
sulfone-N-glucoside.  To  this  add  2  mols,  of  NaHC03  (freshly  prepared) 
Solution,  vaporize  the  water  by  vacuum  evaporation  and  retain  the 
crystalline  powder, 

*  This  is  evidently  an  error  and  should  probably  be  the  nS05Nan 
group  inasmuch  as  the  description  refers  to  this  compound 
as  SODIUM  p-A CE T-AMI NOBENZENE-SULPHINATE . 

**  T.N,  This  is  evidently  an  error  and  should  probably  read 
"fuming  nitric  acid”, 

i 

■****  Iff* Jf.  This  is  evidently  an  error  and  should  probably  read 
WN~GLUCQSE-SULFONEn . 


